Abstract: The omnipresent fungal genus Alternaria was recently divided into 24 sections based on molecular and morphological data. Alternaria sect. Porri is the largest section, containing almost all Alternaria species with medium to large conidia and long beaks, some of which are important plant pathogens (e.g. Alternaria porri, A. solani and A. tomatophila). We constructed a multi-gene phylogeny on parts of the ITS, GAPDH, RPB2, TEF1 and Alt a 1 gene regions, which, supplemented with morphological and cultural studies, forms the basis for species recognition in sect. Porri. Our data reveal 63 species, of which 10 are newly described in sect. Porri, and 27 species names are synonymised. The three known Alternaria pathogens causing early blight on tomato all cluster in one clade, and are synonymised under the older name, A. linariae. Alternaria protenta, a species formerly only known as pathogen on Helianthus annuus, is also reported to cause early blight of potato, together with A. solani and A. grandis. Two clades with isolates causing purple blotch of onion are confirmed as A. allii and A. porri, but the two species cannot adequately be distinguished based on the number of beaks and branches as suggested previously. This is also found among the pathogens of Passifloraceae, which are reduced from four to three species. In addition to the known pathogen of sweet potato, A. bataticola, three more species are delineated of which two are newly described. A new Alternaria section is also described, comprising two large-spored Alternaria species with concatenate conidia.
INTRODUCTION
, followed by Alternaria allii (Nolla 1927) . Both species were later synonymised (Angell 1929 ) and the name changed to Alternaria porri (Cifferi 1930) . The name A. allii was resurrected by Simmons in his identification manual (2007) where he described five large-spored, long-beaked species from Allium, which he could distinguish based on morphology. Large-spored Alternaria from sweet potato were mostly identified as A. bataticola, even if the isolates from some studies (Osiru et al. 2008 , Narayanin et al. 2010 showed morphological differences compared with the description of Simmons (2007) .
In the present study we aim to use a molecular approach to delineate the medium-to large-spored Alternaria species with long beaks in sect. Porri. A multi-locus analysis based on five partial gene regions, the internal transcribed spacer regions 1 and 2 and intervening 5.8S nrDNA (ITS), glyceraldehyde-3-phosphate dehydrogenase (GAPDH), RNA polymerase second largest subunit (RPB2), translation elongation factor 1-alpha (TEF1) and the Alternaria major allergen gene (Alt a 1), was performed. All available ex-type and representative isolates of medium to large-spored, long-beaked species described in Simmons (2007) were included in this study. The present multilocus analysis supplemented with morphological and cultural data forms the basis for species recognition in sect. Porri.
MATERIALS AND METHODS

Isolates
One hundred eighty-three Alternaria strains including 116 extype or representative strains present at the Centraalbureau voor Schimmelcultures (CBS), Utrecht, the Netherlands were included in this study (Table 1) . With "representative isolate" we refer to the strains used to describe the species based on morphology in Simmons (2007) . Freeze-dried strains were revived in 2 mL malt/peptone (50 % / 50 %) and subsequently transferred to oatmeal agar (OA, Crous et al. 2009 ). Strains stored in the liquid nitrogen collection of the CBS were transferred to OA directly from the −80°C storage.
PCR and sequencing
DNA extraction was performed using the UltraClean Microbial DNA isolation kit (Mobio laboratories, Carlsbad, CA, USA), according to the manufacturer's instructions. The ITS region was amplified with the primers V9G (de Hoog & Gerrits van den Ende 1998) and ITS4 (White et al. 1990) , the GAPDH region with gpd1 and gpd2 (Berbee et al. 1999 ) the RPB2 region with RPB2-5F2 (Sung et al. 2007 ) and fRPB2-7cR (Liu et al. 1999) , the TEF1 gene with the primers EF1-728F and EF1-986R (Carbone & Kohn 1999) or EF2 (O'Donnell et al. 1998 ) and the Alt a 1 region with the primers Alt-for and Alt-rev (Hong et al. 2005) . The ITS, GAPDH, RPB2 and TEF1 PCRs were performed as described in Woudenberg et al. (2013) . The reaction mixture for the Alt a 1 PCR consisted of 1 μL genomic DNA, 1 × NH 4 reaction buffer (Bioline, Luckenwalde, Germany), 3 mM MgCl 2 , 20 μM of each dNTP, 0.2 μM of each primer and 0.25 U BIOTAQ DNA polymerase (Bioline). Conditions for PCR amplification consisted of an initial denaturation step of 5 min at 94°C followed by 40 cycles of 30 s at 94°C, 30 s at 55°C and 60 s at 72°C and a final elongation step of 7 min at 72°C. The PCR products were sequenced in both directions using the PCR primers and the BigDye Terminator v. 3.1 Cycle Sequencing Kit (Applied Biosystems, Foster City, CA, USA), and analysed with an ABI Prism 3730XL Sequencer (Applied Biosystems) according to the manufacturer's instructions. Consensus sequences were computed from forward and reverse sequences using the BioNumerics v. 4.61 software package (Applied Maths, St-MartensLatem, Belgium). All newly generated sequences were deposited in GenBank (Table 1) .
Phylogenetic analysis
Multiple sequence alignments were generated with MAFFT v. 7 (http://mafft.cbrc.jp/alignment/server/index.html), and adjusted by eye where necessary. Bayesian inference and Maximum Likelihood analyses were performed on both the individual sequence datasets as well as the concatenated datasets as described in Woudenberg et al. (2013) , with the sample frequency set to 1000 instead of 100 in the Bayesian analysis. For the TEF1 partition an online tool (http://www.hiv.lanl.gov/content/sequence/findmodel/ findmodel.html) suggested the K2P model with a gamma-rate variation as nucleotide substitution model, and for the remaining four partitions the TrN model with gamma-distributed rate variation. Sequences from the type species of the phylogenetically closest section, sect. Gypsophilae, A. gypsophilae (Woudenberg et al. 2013) , were used as outgroup. The resulting trees were printed with TreeView v. 1.6.6 (Page 1996) and the alignments and trees deposited into TreeBASE (http://www.treebase.org).
Taxonomy
Cultures were incubated on potato carrot agar (PCA, Crous et al. 2009 ) and synthetic nutrient-poor agar (SNA, Nirenberg 1976) plates at moderate temperatures (~22°C) under CoolWhite fluorescent light with an 8 h photoperiod. After 7 d the growth rates were measured and the colony characters noted. Colony colours were rated according to Rayner (1970) . Morphological descriptions were made for isolates grown on SNA with a small piece of autoclaved filter paper placed onto the agar surface to enhance sporulation. When sporulation occurred, the sellotape technique was used for making slide preparations (Schubert et al. 2007 ) with Titan Ultra Clear Tape (Conglom Inc., Toronto, Canada) and Shear's medium as mounting fluid. The 95 % confidence intervals were derived from measurements of 30 structures, with extremes given in parentheses. Photographs of characteristic structures were made with a Nikon Eclipse 80i microscope equipped with a Nikon digital sight DS-Fi1 high definition colour camera, using differential interference contrast (DIC) illumination and the Nikon software NIS-Elements D v. 3.00. Adobe Bridge CS5.1 and Adobe Photoshop CS5 Extended, v. 12.1, were used for the final editing and photographic preparation. Colonies which did not sporulate after 7 d were checked for sporulation up to 3 wk; after this period they were noted as sterile. Nomenclatural data were deposited in MycoBank (Crous et al. 2004) . 
RESULTS Phylogeny
Because the amplification/sequencing of the RPB2 region of CBS 137457 and the Alt a 1 region of CBS 119410 and CBS 117360 failed, these genes were included as missing data in the combined analysis of these isolates. The topologies of the trees obtained from the RAxML and Bayesian analyses were overall congruent, resulting in identical species-clades. The phylogenies of the singlegene trees were congruent with one exception, CBS 137456, which swapped between clusters with the different genes used, resulting in a somewhat distorted picture in the combined analysis. The aligned sequences of the ITS (538 characters), GAPDH (581 characters), RPB2 (772 characters), TEF1 (355 characters) and Alt a 1 (476 characters) gene regions of the 183 included Alternaria strains had a total length of 2 722 characters, with respectively 77, 111, 134, 141 and 131 unique site patterns. After discarding the burn-in phase trees, the Bayesian analysis resulted in 7 502 trees from which the 50 % majority rule consensus tree and posterior probabilities were calculated. The multi-gene phylogeny of section Porri (Fig. 1 ) divided the isolates in 62 species (clades) and one new Alternaria section. The species A. euphorbiicola and A. limicola, previously assigned to sect. Porri (Lawrence et al. 2013 , Woudenberg et al. 2013 , form a sister-clade to sect. Porri, here described as Alternaria sect. Euphorbiicola sect. nov. A Bayesian phylogeny based on the GAPDH, RPB2 and TEF1 sequences of representative isolates of the closely related sections in Alternaria (sequences obtained from Woudenberg et al. 2013 ) was constructed for comparison, with A. brassicicola CBS 118699 from sect. Brassisicola, as outgroup (Fig. 2) . 
Taxonomy
At the onset of this study, Alternaria sect. Porri contained 82 Alternaria species. After extensive phylogenetic analyses and morphological examination we now recognise 63 species in this section (Table 2) , of which 10 are newly described. Twenty-seven species names are reduced to synonymy ( Notes: Alternaria acalyphicola is closely related to A. ricini, with only 1 nt difference in three out of the five genes sequenced; RPB2, TEF1 and GAPDH. Based on this single isolate, the data is inconclusive to support the synonymy of these two species.
Alternaria agerati E.G. Note: The atypical sporulation of the single isolate of A. alternariacida, which is over 60 yr old, resulted in our decision to include sequence data in the species description.
LARGE-SPORED ALTERNARIA PATHOGENS www.studiesinmycology.org Notes: By synonymising A. brasiliensis with A. blumeae, the host range of this taxon has expanded to include Phaseolus vulgaris. The five sequenced genes are 100 % identical between the two examined specimens.
Alternaria calendulae Ond rej, Cas. Slez. Mus., Ser. A, Hist. Nat. 23: 150. 1974. Fig. 6 . Etymology: Named after the host genus from which it was collected, Carthamus.
Primary conidiophores solitary or in small groups, simple, straight to slightly curved, septate, pale to dark brown with a subhyaline tip, (33-)55-71(-108) × 5-6(-7) μm, bearing a single, darkened, apical conidiogenous locus, but may produce geniculate conidiogenous extensions. Conidia solitary, rarely in chains of two conidia, conidium body pale olive-brown, mostly smooth-walled but sometimes ornamented at the base, ovoid, (39-)58-64(-82) × (13-)15-16(-17) μm; with (5-)6-7(-9) transverse and (1-)3(-4) longitudinal septa. Dark coloured eusepta can be formed during development; the conidial body is slightly constricted near the transverse septa. Conidia mostly have a septate, single to double filamentous beak, triple beaks are observed but not common, apical secondary conidiophores can be formed. Beaks (40-)158-186(-219) μm long, ca. 2 μm diam throughout their length and 4 μm at the base. Sexual morph not observed.
Culture characteristics: After 7 d cultures on SNA flat, rhizoid, white to opaque; aerial mycelium sparse, white, floccose, colonies reaching 55-60 mm diam; cultures on PCA flat, entire, olivaceous with three clear concentric circles; aerial mycelium fine, felty, olivaceous to olivaceous-grey, colonies reaching 65-70 mm diam; reverse shows four olivaceous concentric circles with an buff edge. 
Notes:
The new species A. carthamicola, originally identified as A. carthami, differs only on 9 nt positions in its RPB2 sequence from the other two A. carthami strains studied. Based on its RPB2 sequence it clusters with A. linicola. Fig. 10 .
Alternaria cassiae
Etymology: Named after its host genus from which it was isolated, Catananche.
Primary conidiophores solitary, simple, straight to curved, septate, pale brown, (31-)54-67(-94) × (5-)6(-7) μm, bearing a single, darkened, apical conidiogenous locus, but may produce geniculate conidiogenous extensions. Conidia solitary, conidium body pale olive-brown, ornamented in lower half of the conidium, narrowly ovoid, (26-)37-43(-57) × (7-)8-9(-11) μm, with (2-)4(-6) transverse septa and no longitudinal septa. Some darker coloured eusepta can be formed during development. The conidium body gradually tapers into a single, septate, unbranched beak; basal lateral secondary conidiophores can be formed. Beaks (77-) 126-160(-260) μm long, ca. 2 μm diam throughout their length. Sexual morph not observed.
Culture characteristics: After 7 d cultures on SNA flat, entire/ fimbriate, olivaceous around agar plug, white; aerial mycelium felty, white to olivaceous, colonies reaching 10-15 mm diam; cultures on PCA flat, erose, grey-olivaceous; aerial mycelium fine felty, olivaceous-grey; colonies reaching 25 mm diam; reverse identical. Notes: Alternaria catananches seems closely related to the A. cichorii isolates in the multi-gene phylogeny, but this is probably caused by long-branch attraction and incongruency between the different gene trees. Based on the ITS sequence it is identical to A. jesenskae, with RPB2 it is identical to A. cirsinoxia, with TEF1 it clusters with A. cichorii/A. cirsinoxia/ A. carthami and with Alt a 1 it is identical to A. cichorii CBS 102.33, A. alternariacida and A. scorzonerae. Only its GAPDH sequences make it distinct from all other Alternaria species. Although the multi-gene tree does not provide strong support for separating it from the A. cichorii isolates, based on the individual gene sequences it is described here as a new Alternaria species. Notes: Strain CBS 102.33 was deposited in Aug. 1933 in the CBS by R.M. Nattrass as A. cichorii sp. nov., with the remark that the description of the new species was in preparation. The holotype was subsequently deposited in IMI (IMI 1007) which consists of a dried herbarium specimen. In the present study we link CBS 102.33 as ex-type of A. cichorii to IMI 1007. The two isolates used in this study, CBS 102.33 and CBS 117218, differ only on 7 nt positions in their Alt a 1 sequence. Unfortunately CBS 102.33 is sterile, which does not provide additional information to support them as being two different species. Furthermore, the time difference of 45 yr between isolation of the two strains led to the decision to retain them as one species for now, pending fresh collections.
Alternaria cirsinoxia E.G. Simmons & K. Mort., Mycotaxon 65: 72. 1997 . Etymology: Named after the host genus from which it was collected, Citrullus.
Primary conidiophores solitary, simple, straight or sometimes curved, septate, pale brown with a subhyaline tip, (28-) 35-52(-73) × (3-)4(-5) μm, bearing a single, darkened, apical conidiogenous locus. Conidia mostly solitary but chains of two conidia can occur, conidium body pale olive-brown, smoothwalled, narrowly ovoid, (28-)35-41(-56) × (6-)8(-10) μm; with (3-)5-6(-9) transverse distosepta and 0-1(-2) longitudinal septa. Conidia have a single, aseptate, unbranched filamentous beak; apical secondary conidiophores can be formed. Beaks (72-)178-232(-324) μm long, ca. 2 μm diam throughout their length. Sexual morph not observed.
Culture characteristics: After 7 d cultures on SNA flat, fimbriate, white to opaque with primrose sections near the edge; aerial mycelium sparse, fine felty, colonies reaching 45-50 mm diam; cultures on PCA flat, entire, olivaceous with three unclear concentric circles; aerial mycelium is sparse, pale olivaceousgrey, colonies reaching 50-55 mm diam; reverse shows olivaceous-buff to olivaceous rings. Etymology: Named after its characteristically long, thick, conidiophores.
Primary conidiophores solitary, simple, mostly straight but sometimes curved, septate, dark brown with a subhyaline tip, (46-)89-105(-152) × (6-)7(-8) μm, bearing a single to multiple, darkened, long geniculate conidiogenous loci. Conidia solitary, conidium body olive-brown, smooth-walled, narrowly ovoid, (30-)45-52(-66) × (10-)12-13(-18) μm, with (2-) 6-7(-9) transverse septa and (0-)1-2(-4) longitudinal septa. Darker coloured eusepta are formed during development. The conidial body is slightly constricted near the transverse septa. Conidia have a single, septate, unbranched, filamentous beak; basal, lateral secondary conidiophores can be formed. Beaks Culture characteristics: After 7 d cultures on SNA flat, fimbriate to rhizoid, white to opaque; aerial mycelium felty, white, colonies reaching 55-60 mm diam; cultures on PCA flat, entire, greyolivaceous with two concentric circles; aerial mycelium wooly, pale olivaceous-grey, colonies reaching 55-60 mm diam; reverse identical. Notes: Isolates CBS 110.38 and CBS 116647 did not sporulate after 3 wk incubation on SNA. By synonymising A. capsici with A. crassa, the host range of this taxon expanded to include Capsicum annuum, which also belongs to the Solanaceae. Notes: The species clade for A. cucumerina does not have a clear support in the multi-gene phylogeny. CBS 117225 and CBS 117226 differ only on 2 nt in their RPB2 sequence, while the extype of A. loofahae (CBS 116114) differs on 1 nt from both A. cucumerina isolates in RPB2 and on 1 nt in Alt a 1. This internal variation in the two A. cucumerina isolates and the identical host family, Cucurbitaceae, with A. loofahae, supported the synonymy of A. loofahae. By synonymising A. loofahae with A. cucumerina, the host range of this taxon expanded to include Luffa acutangula. 
Alternaria cyamopsidis
Notes:
The indicated lectotype cannot be traced in B, and appears to be lost. We therefore designate CBS 111.38 as neotype. The isolates CBS 111.38, CBS 345.79 and CBS 101592 did not sporulate after 3 wk incubation on SNA. Etymology: Named after the substrate from which it was isolated, namely desert soil.
Culture sterile
Alternaria deserticola differs from the ex-type strain of its closest phylogenetic neighbour A. thunbergiae (CBS 116331) based on alleles in all five loci (positions derived from respective alignments of the separate loci deposited in Note: The clear phylogenetic distinction of the sterile culture of A. deserticola from all other strains included in this study, resulted in our decision to describe this species based on sequence data only. Notes: Although A. grandis differs by only 1 nt in its GAPDH sequence from A. solani, we retain it as a distinct species. Conidia of A. grandis are substantially larger than those of A. solani, and a recently published study could separate A. solani (CBS 109157) and A. grandis (CBS 109158) based on partial calmodulin gene sequence data (Gannibal et al. 2014 ).
Alternaria dichondrae
Alternaria ipomoeae M. Truter, Woudenb. & Crous, sp. nov. MycoBank MB808997. Fig. 17 .
Etymology: Named after the host genus on which it occurs, Ipomoea.
Primary conidiophores simple to branched, straight to slightly curved, septate, pale brown, (10-)51-73(-145) × (4-)5 μm, bearing a single to multiple, darkened, geniculate conidiogenous loci. Conidia mostly solitary but chains of two conidia can occur, conidium body olive-brown, smooth-walled with ornamented base, long ellipsoid to obclavate, (53-)60-65(-76) × (9-) 12(-15) μm, with (6-)8-9(-12) transverse septa and (0-)2(-3) longitudinal septa. Up to four dark coloured eusepta can be formed during development; the conidial body is constricted near these eusepta. Conidia have a septate, single to double, filamentous beak; apical and lateral secondary conidiophores can be formed. Beaks (47-)136-162(-221) μm long, single beaks generally longer than multiple beaks, ca. 2 μm diam throughout their length, and approx. 3 μm diam at the base. Sexual morph not observed.
Culture characteristics: After 7 d cultures on SNA are flat, fimbriate, white; aerial mycelium sparse, felty, white, colonies reaching 50 mm diam; cultures on PCA flat, entire, greyolivaceous with some darker sections; aerial mycelium fine felty, pale olivaceous-grey, colonies reaching 65-70 mm diam; reverse identical. Alternaria linariae (Neerg.) E.G. Simmons, CBS Biodiversity Ser. (Utrecht) 6: 677. 2007 . Fig. 18 . LARGE-SPORED ALTERNARIA PATHOGENS www.studiesinmycology.org Notes: By synonymising A. danida and A. viciae-fabae with A. solani, the host range of this pathogen has expanded to LARGE-SPORED ALTERNARIA PATHOGENS www.studiesinmycology.org Type species: Alternaria euphorbiicola E.G. Simmons & Engelhard. LARGE-SPORED ALTERNARIA PATHOGENS www.studiesinmycology.org Section Euphorbiicola is characterised by ovoid, obclavate, medium to large conidia that are disto-and euseptate, in short to moderately long chains, with no or a simple long beak in the terminal conidia. Conidia contain multiple transverse and some longitudinal septa and are slightly constricted near some transverse septa. Short to long, broad, apical, and sometimes lateral, secondary conidiophores are formed.
Note: The new Alternaria sect. Euphorbiicola can be easily distinguished from sect. Porri based on the formation of conidia in chains in sect. Euphorbiicola.
Alternaria euphorbiicola E.G. Simmons & Engelhard, Mycotaxon 25: 196. 1986 .
Alternaria ascaloniae is synonymised under A. solani-nigri, a species with a broad host range, mainly found in New Zealand. To our knowledge, no pathogenicity tests have been performed with the species now placed in synonomy with A. solani-nigri, which could affirm the broad host range for this species. Alternaria iranica is synonymised under A. thunbergiae, known as the causative agent of Alternaria leaf spot on Thunbergia , reported from Australia, USA and Brazil. Alternaria vanuatuensis clusters in the Allium clade, comprising A. allii and A. porri. Based on the sequence data generated here, it is synonymised under A. allii. According to Simmons (2007) , the conidia of A. allii are distinguishable from those of A. porri and other large-spored species known on Allium, based on their multiple beaks and branches. However, the representative isolates of A. allii used by Simmons (2007) 48.084), but was unable to induce sporulation. We observed few conidia, but these were only single-beaked. Unfortunately we could not induce CBS 116701 to sporulate, which leaves us at odds with Simmons's notes, with only single-to doublebeaked conidia in the A. allii clade, and double-to triplebeaked conidia in the A. porri clade. The number of beaks and branches from the Allium isolates therefore is not suitable to make a distinction between the two major Allium species. The species can be easily differentiated on the basis of sequence data of the RPB2 gene region generated in this study. Based on morphology, four large-spored Alternaria species with long beaks were described as Passifloraceae pathogens. Our phylogeny only supports three of these: A. tropica, A. aragakii and the more common A. passiflorae. The fourth species, A. hawaiiensis, is synonymised under A. passiflorae based on sequence data. Simmons (2007) described A. hawaiiensis as a new species lacking multiple beaks, which is a characteristic of A. passiflorae. Our sequence data led us to conclude that this characteristic is not suitable for species delimitation, which we also concluded from the data of the onion pathogens, A. allii, A. vanuatuensis and A. porri. The clustering of two isolates within our A. passiflorae clade, which originate from different host families (Onagraceae and Solanaceae), renders A. passiflorae as unspecific to Passifloraceae.
An ongoing study in South Africa on sweet potato pathogens reveals multiple Alternaria species on this host associated with blight symptoms on leaves, petioles, and stems. In addition to the known pathogen of sweet potato, A. bataticola, three other pathogenic species are delineated of which two are newly described as A. ipomoeae and A. neoipomoea. A new unknown Alternaria pathogen, causing sweet potato stem blight in Ethiopia, was reported by van Bruggen in 1984 . This isolate (CBS 219.79) was sent to the CBS for identification, but the author did not agree with the morphological identification made at that time as A. cucumerina, a name under which it was still stored in the CBS collection. Our data indicate that this pathogen, which also is found in stem lesions of Ipomoea batatas in South Africa, should be recognised as a new species, now named A. ipomoeae. Most isolates from South Africa however cluster in a clade close to A. ipomoeae, now named A. neoipomoea, which can clearly be distinguished from A. ipomoeae morphologically and by sequence data. Two more isolates from sweet potato in South Africa are identified as A. argyroxiphii, an Alternaria species originally described from Argyroxiphium sp. This finding is a new host report for A. argyroxiphii, and a first report of the fungus from South Africa.
Based on the sequence data generated in this study, A. euphorbiicola and A. limicola clearly separate from the other species in sect. Porri (Fig. 1) . This separation is supported by morphological differences, and we therefore propose the new section, sect. Euphorbiicola. However, when we examined the phylogeny displaying the neighbouring sections of sect. Porri (Fig. 2) , questions arose concerning sect. Gypsophilae and sect. Radicina. These two sections display almost similar branch length differences within the respective sections, comparable to what sect. Porri displays with sect. Euphorbiicola. An additional character of sect. Gypsophilae and sect. Radicina is that the species within these sections share the same host family, respectively Caryophyllaceae and Apiaceae. We therefore choose to retain these sections at present, but additional molecular and morphological studies could eventually lead to the recognition of additional sections.
The present polyphasic approach displays the current species delimitation in Alternaria sect. Porri. We recognise 63 Alternaria species in this section with medium to large conidia and a long (filamentous) beak, which can be distinguished based on molecular data. Not all species distinctions are 100 % clear based on DNA data only; nevertheless, we tried to be consistent in synonymising or not synonymising species: the number of genes with nt differences and the number of nt differences are taken into account, together with the morphology, host, country and time of isolation. All Alternaria isolates currently stored in the CBS collection, which cluster within sect. Porri based on their gene sequences, were included in our study. Some species, however, are under-sampled, which results in some uncertainty in keeping isolates as separate species or reducing them to synonymy. Although we attempted to use the available data as best as possible, with the inclusion of additional isolates some uncertain species boundaries are bound to be better resolved.
The finding of the third species on potato (A. protenta) is a good example of the importance of fungal systematics. Multiple manuscripts report on the high level of genetic variability observed among A. solani isolates (van der Waals et al. 2004; Lourenco et al. 2011 , Leiminger et al. 2013 ) and based on secondary metabolite profiling A. solani isolates cluster in two distinct groups (Andersen et al. 2008) . Furthermore, two genotypes are described based on the cytochrome b gene structure of A. solani isolates (Leiminger et al. 2014) , which is an important gene in fungicide resistance. However, our study indicates that previous reports could actually be dealing with three (or more) different species. Without knowing the correct identity of your pathogen, many incorrect conclusions can be drawn about diversity, evolutionary mechanisms, host range, and options for disease control.
